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Amendments to the Specification: 



Attorney Docket No. 323-1 00US-D 



Please replace the new paragraphs presented in the April 3, 2006 Amendment, 
page 7 to page 1 1 , with the following amended paragraphs after the paragraph ending 
on page 43, line 15, and after the Supplemental Amendment to the Specification, filed 
February 13, 2006, page 5, line 1 to page 51, line 14: 

pGEX-2T-CAP-A : Oligonucleotides 1-20 (+) and 1-20 (-) for constructing the 
vector pGEX-2T-CAP-A for expressing the CAP-A fusion protein were prepared as 
described in Example 9A(2) having nucleotide base sequences corresponding to Figure 
14 and Figure 15, respectively. 

Oligonucleotides 1-20 (+) and 1-20 (-) were admixed in equal amounts with the 
expression vector pGEX-2T (Pharmacia) that had been predigested with Eco Rl and 
Bam HI and maintained under annealing conditions to allow hybridization of the 
complementary oligonucleotides and to allow the cohesive termini of the resulting 
double-stranded (ds) oligonucleotide product to hybridize with pGEX-2T at the Eco Rl 
and Bam HI cohesive termini. After ligation the resulting plasmid designated pGEX-2T- 
CAP-A contains a single copy of the ds oligonucleotide product and a structural gene 
coding for a fusion protein designated CAP-A having an amino acid residue sequence 
shown in Figure 4+ 11A from residue 1 to residue 252. 
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The pGEX-2T vector is similar to the pGEX-3X vector described above, except 
that the resulting fusion protein is cleavable by digestion with the site specific protease 
thrombin. 

pGEX-2T-CAP-B : Oligonucleotides 21-40 (+) and 21-40 (-) for constructing the 
vector pGEX-2T-CAP-B for expressing the CAP-B fusion protein were prepared as 
described in Example 9A(2) having nucleotide base sequences corresponding to Figure 
16 and Figure 17, respectively. 

Oligonucleotides 21-40 (+) and 21-40 (-) were admixed in equal amounts with 
the pGEX-2T expression vector that had been predigested with Eco Rl and Bam HI and 
maintained under annealing conditions to allow hybridization of the complementary 
oligonucleotides and to allow the cohesive termini of the resulting double-stranded 
oligonucleotide product to hybridize with pGEX-2T at the Eco Rl and Bam HI cohesive 
termini. After ligation the resulting plasmid designated as pGEX-2T-CAP-B contains a 
single copy of the ds oligonucleotide product and contains a structural gene coding for 
a fusion protein designated CAP-B having an amino acid residue sequence shown in 
Figure 42 12A from residue 1 to residue 252. 

DGEX-2T-CAP-A-B : Oligonucleotides for constructing the vector pGEX-2T-CAP- 
A-B for expressing the CAP-A-B fusion protein were prepared as described in Example 
9A(2) having nucleotide base sequences corresponding to Figure 18 and Figure 19, 
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Oligonucleotides according to Figure 18 and Figure 19 were admixed in 
equimolar amounts with the plasmid pGEX-3X-690:694 described in Example 9B(2). 
The admixture was combined with the reagents for a polymerase chain reaction (PCR) 
and the two admixed oligonucleotides were used as primers on the admixed pGEX-3X- 
690:694 as template in a PCR reaction to form a PCR extension product consisting of a 
double-stranded nucleic acid molecule that encodes the amino acid residue sequence 
contained in Figure 9 from residue 2 to 40 and also includes PCR-added restriction 
sites for Bam HI at the 5' terminus and Eco Rl at the 3* terminus. The PCR extension 
product was then cleaved with the restriction enzymes Bam HI and Eco Rl to produce 
cohesive termini on the PCR extension product. The resulting product with cohesive 
termini was admixed in equal amounts with the pGEX-2T expression vector that had 
been predigested with Eco Rl and Bam HI and maintained under annealing conditions 
to allow the cohesive termini of the double-stranded PCR extension product to hybridize 
with pGEX-2T at the Eco Rl and Bam HI cohesive termini. After ligation the resulting 
plasmid designated pGEX-2T-CAP-A-B contains a single copy of the double-stranded 
PCR extension product and contains a structural gene coding for a fusion protein 
designated CAP-A-B having an amino acid residue sequence shown in Figure 46 13A 
from residue 1 to residue 271. 

In Table 7, comparative results are presented from anti-HCV capsid fusion 
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protein assays according to the basic immunoblot assay described in Example 12 using 
various chimp and human sera on the following HCV capsid fusion proteins: CAP-N, 
CAP-A, CAP-B and CAP-C. 
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TABLE 7 



SERA 


TYPE 3 


CAP-N b 


CAP-A C 


CAP-B d 


CAP-C 6 


C18 


Chimp 10 (A) 


+++ 


+ 


+ 




C10 


Chimo 194 (A) 


+++ 


+++ 


+++ 




59-16 


Chimo 59 (A^ 

\x/ 1 1 1 1 1 1 k/ W N-/ \ / « I 


+++ 


+ 


+++ 


ND 


59-12 


Chimo 59 (A) 


ND f 


++ 


+++ 




C9 


Chimp 181 (A) 


+++ 




+++ 




L. 1 O 1 O 


Phimn 21^ (A^ 


ND 


+ 


+ 




P9 


Phimn 1fl (CA 

111! ip I u ^ w y 


+ + 










Phimn 10 (C) 


+++ 








P1Q 


Phimn 10 (CA 

Ol 111 1 1 JJ IU ) 


+++ 








CA 


Phimn fift (CA 

oiiuiip UO \^/ 


+++ 


+++ 


+++ 


ND 


I U57" I U 


Mi imfln 
nui i icu i 


ND 


+++ 


+++ 






Mi iman 
nuii icu i 


ND 

IN L/ 


+++ 


+++ 




191-1 


Human 


+ 


+ 


+ 


ND 


191-2 


Human 




+ 


++ 


ND 


191-3 


Human 


+ 


+ 


+ 


ND 


216-1 


Human 




+/- 


+/- 


ND 


216-2 


Human 


+ 


+ 


+ 


ND 


216-3 


Human 


+ 


+ 


+ 


ND 



a The type of sera tested is indicated by the species (chimp or human), a 
chimp identification number if the sample is from a chimp, and a 
designation (in parenthesis) if the sera donor exhibits acute (A) or chronic 
(C) HCV infection at the time the sera was sampled. 
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CAP-N indicates the GST:NANBV 690:694 fusion protein produced in 
Example 13 that includes HCV capsid protein residues 1-74. 



c CAP-A indicates the GST: NAN BV fusion protein produced in Example 13 
that includes HCV capsid protein residues 1-20. 

d CAP-B indicates the GSTNANBV fusion protein produced in Example 13 
that includes HCV capsid protein residues 21-40. 

e CAP-C indicates the GST:NANBV fusion protein produced in Example 13 
that includes HCV capsid protein residues 41-60. 

f +, ++ and +++ indicate relative amounts of anti-HCV capsid antibody 
immunization product detected by the western blot assay, where + 
indicates a weak band after overnight exposure of the x-ray film, ++ 
indicates a strong band after overnight exposure of the x-ray film, +++ 
indicates a strong band after 1 to 2 hours exposure of the x-ray film, and 
+/- or - indicates a faint or no band, respectively, after overnight exposure 
of the x-ray film. 

g "ND" indicates not tested. 
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The results shown in Table 7 indicate that fusion proteins containing the CAP-A 
antigen or CAP-B antigen are immunoreactive with antibodies present in sera from 
HCV-infected humans or chimps. In addition, CAP-C antigen does not significantly 
immunoreact with sera from HCV infected humans or chimps. 

Other GST:NANBV fusion proteins described herein were also expressed in 
cultures of E. coli Strain W31 10 as described above using the GST fusion protein 
vectors produced in Example 9 after their introduction by transformation into the E. coli 
host. After induction and lysis of the cultures, the GST fusion proteins were purified as 
described above using glutathione agarose affinity chromatography to yield greater than 
95% pure fusion protein as determined by SDS-PAGE. Thus, CAP-A, CAP-B and 
CAP-C fusion proteins were all expressed and purified as above using the pGEX-2T- 
CAP-A vector, the pGEX-2T-CAP-B vector, or the pGEX-2T-CAP-C vector, 
respectively, and CAP-A-B fusion protein is expressed and purified using the PGEX-2T- 
CAP-A-B vector. 
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